Aim: This paper examines how smokers' beliefs about "light/ mild" cigarettes in Australia, Canada and the UK were affected by the removal of misleading "light/mild" terms from packs.
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INTRODUCTION
It is now well established that so-called "light" or low-tar cigarettes are as harmful as "full-flavour" or regular cigarettes.(1-3) Individual smokers are not able to reduce their risks by "down-switching" from "full-flavour" to "light" cigarettes. However, "light" cigarettes may increase harm at both individual and population levels by reassuring smokers that they are smoking "less harmful" cigarettes, thereby discouraging and/or delaying cessation. (4, 5) In an effort to address the problem of smokers' incorrect beliefs about "light" cigarettes, many countries have begun to implement provisions from Article 11 of the World Health Organization's Framework Convention on Tobacco Control (FCTC) and prohibit advertising that is deemed to be misleading to smokers. The European Union (EU) and Brazil were the first to prohibit the use of "light" and "mild" descriptors in 2003. The intent of banning these descriptors was to eliminate beliefs that cigarettes labeled "light" are less harmful. the effects of the UK ban on smokers' beliefs about cigarettes labelled "light" or low tar in the first three years following its implementation. Borland et al (6) found the policy change in the UK produced a substantial decline in reported beliefs that "light" cigarettes have relative health benefits. However, the initial decline was not sustained. Borland et al (6) canvassed several reasons as to why this may have occurred. First, cigarette manufacturers substituted new labels and pack colors to replace the banned product descriptors and smokers would have easily learned the relationships between the old and new descriptors. Second, implementation of the 10-1-10 policy requiring manufacturers to reduce maximum tar yields from 12mg to 10mg occurred shortly after the descriptors ban in the UK and may have reinforced many smokers' existing beliefs that tar yield levels are useful indicators of relative harmfulness. Third, the mass media campaign was short-lived and its effects are likely to have dissipated with time.
Using three additional waves of the ITC survey to those reported on in Borland et tar, nicotine and carbon monoxide yield information was also removed from packs.
There was a large mass-media campaign (ACCC, 2005), funded by the three tobacco companies, that began just after Wave 4, to educate the public that "light" or low tar cigarettes are not any healthier than regular ones, using the slogan "all cigarettes are toxic" (see Figure 1 - Canada Intensive measures) remained on the packs. In addition, no public education campaign accompanied the removal of "light" and "mild" descriptors, as had been the case in both the UK and Australia. The media coverage on the labeling change was also quite minimal. However, it should be noted that back in 2001 the Canadian government had implemented a national media campaign to educate the public about the deceptiveness of "light" cigarettes, so Canadian smokers may have had more long-standing knowledge.
The aims of this study were to update the original findings on the UK labeling by
Borland et al (6) and extend this evaluation by examining how smokers' beliefs about "light" cigarettes in Australia and Canada were affected by labeling change on cigarette packs compared to smokers in the US where no such change occurred. We also examined the impact of the labeling change in Australia, which also included the removal of the ISO emission yields, with that of the UK and Canada where this information remained on packs.
METHOD Sample and data Collection Procedures
The data are from the first seven waves of the ITC Four-Country survey. Respondents were aged 18+ years, had smoked at least 100 cigarettes lifetime, and at least once in the past 30 days at recruitment. A full description of the ITC methodology and survey data from earlier waves on sampling, including comparisons with national benchmarks, can be found in Thompson et al. (7) . Briefly, the ITC cohort was constructed from probability sampling methods (random-digit dialing methods from list-assisted phone numbers) from the population of each country within strata defined by geographic region and community size. The cohort was followed up yearly and a replenishment sample was obtained at each subsequent wave to replace those lost due to attrition, using the same sampling protocol as in Wave one. The baseline wave Table 1 . The samples from all four countries are broadly representative of their respective populations, being recruited from random digit dialing. The demographic profile of the samples for each country can be found in Table 2 . Smokers have similar characteristics in the four countries.
ITC Survey Measures
The ITC survey is standardized across the four countries with respondents asked the same questions, with only minor variations in colloquial speech or usual reference.
The ITC survey is about 45 minutes long and includes questions about self-reported smoking behavior, including measures of dependence (e.g., time to first cigarette, cigarettes per day, and perceived addiction), quit history, brand information, and key psychosocial measures such as intentions to quit, perceived risk, and attitudes towards tobacco use. Also included are demographic questions, including age, sex, income, education, and an index of minority status (ethnicity or, in Australia, language spoken at home).
Three questions were used to measure smokers' beliefs about "light/mild" cigarettes prefaced by a statement that the term "Lights" was being used to refer to cigarettes that were being promoted with terms such as Light, Mild or Low in tar. The questions were: (1) "light cigarettes are less harmful than regular cigarettes", (2) "smokers of light cigarettes take in less tar than smokers of regular cigarettes", and ( cigarette tastes lighter, it means you get less tar"; and "The harsher the smoke feels in your throat, the more dangerous the smoke is likely to be", both were rated on 5-point agree-disagree scales.
Statistical Analyses
The analyses were conducted using Stata v10. The current analysis included 21,613
unique respondents who provided complete information for at least one of the seven waves (20.7% provided only one wave of data and the rest provided multiple waves of data). Mean estimates were computed on weighted data. In order to take into account the correlated nature of the longitudinal data, we used generalized estimating equations (GEE) to compute parameter estimates. (8) A strength of GEE is that it allows anyone with at least one wave of data to be included in analyses, thus allowing the inclusion of replenishment sample to help minimize bias due to attrition. We assumed a working correlation structure that is unstructured given the large sample and used robust variance to compute the p-values for the parameter estimates. (9) In the multiple regression analysis, we tested for the effect of country, wave and their interaction on level of endorsement of light beliefs. The interaction between country and wave provided a formal test of whether the pattern of change in perceptions over time in Australia, for example, was significantly different from that of the comparison country. In each of the models, we included the following invariant control variables reported at baseline wave (age, sex, education, ethnicity, income, and wave of recruitment) and also the following time-varying covariates reported at each wave (cigarettes per day, smoking status, and quit recency).
RESULTS
Figure 2 presents the mean level of endorsement of the lights benefits scale (LBS) by
smokers in each country measured across seven survey waves. Table 3 There was a similar resurgence of these beliefs in the USA. We explored for possible time-in-sample effect and found a small but significant effect (p<.001) for all four countries. Those who were already in the study had a lower mean level of endorsement of light beliefs compared to those newly recruited into the study (results not shown). We also conducted parallel analyses using the 2 items in the LBS as separate measures and found essentially the same results, including the time-insample effects (results not shown). 
DISCUSSION
This study showed that the temporary reduction in misbeliefs about "light" cigarettes found in the UK after misleading terms were banned also occurred in Australia. In Canada, the magnitude of the initial decline was much less and recovery was faster, and given overall trends, no clear effect can be attributed to the ban in Canada. In all three countries, the tobacco industry responded to the ban simply by replacing the prohibited terms with systematic pack colour differentials (usually running from darker to lighter to indicate increasing 'lightness'), and alternative descriptors, such as
Smooth and Fine which can be understood as code words for "light" and "mild" (10) .
The level of misbeliefs remained higher in the UK following the ban as compared to the other three countries, including the USA which had not (at the time of the study)
implemented any ban on the terms.
This set of analyses, which include three additional waves of data, does not support our previous hypothesis that the implementation of the 10-1-10 policy in the UK shortly after the descriptors ban was responsible for the observed recovery in false beliefs in the UK(6) as similar recovery was found in Australia as well even though the ISO emission yield information was removed as part of its labeling change. It is clear that merely banning misleading brand descriptors, including the removal of ISO yield information, is insufficient to effectively eliminate consumer misperceptions.
While the labelling changes and accompanying public education campaigns in the UK and Australia clearly had some beneficial effect in reducing smokers' misperceptions about "light" cigarettes, the beneficial effects in both countries were short-lived.
The educational campaign accompanying the ban, which helps to inform smokers of the reason for the ban, is the most obvious explanation for the observed temporary decline in misperceptions following the labeling change in the UK and Australia.
Consistent with this, the observed reduction in misperceptions from Waves 2 to 5 in the United States corresponds with several widely publicized court cases against the tobacco industry for misleadingly marketing cigarettes labeled as "light". The failure to find a comparable effect in Canada, which did not have an accompanying public information campaign, further supports the argument that the public education campaigns are the critical factor in reducing misperceptions and not the ban on the terms.
An alternative explanation for at least part of the effect would be the role of health warnings on the packs. In both the UK and Australia there was a strengthening of health warnings around the same time as the ban on misleading terms, whereas no such change occurred in Canada. The presence of strong health warnings could reinforce the message that all types of cigarettes are equally harmful, including socalled 'low-tar' ones. Consistent with this suggestion, a recent experimental study showed that when graphic health warnings were placed on smokeless tobacco products, they reduced the consumer appeal of these products and increased perceived risks, including the incorrect belief that smokeless tobacco is equally as harmful as cigarettes. (11) Canada introduced new graphic warnings in December 2000, almost 2 years before the baseline survey and this could at least partially account for the lower levels of misconceptions about "light" cigarettes in Canada at baseline. The presence of strong warnings could also potentially explain why there was no effect following the labeling change in Canada. The main problem with this explanation is that throughout the study period, the USA has had very weak health warnings and levels of beliefs in the US have been consistently lower than the UK, and often comparable with Australia and Canada. Further, a warnings-based explanation cannot explain the temporary effects in the UK and Australia.
Of concern is the upward trend emerging from Wave 5 suggesting that misperceptions are becoming more prevalent after a period of general decline. The reasons for this are unknown. It could be because of a decline in levels of mention of the issue in the media (as part of or independent of deliberate campaigns) and that regular reminders that "light" cigarettes are not less harmful are necessary to overcome natural tendency to perceive milder tasting products as less harmful. However, there is some evidence that is inconsistent with this simple interpretation. The level of misbeliefs in Canada was lower than in the other countries in the early years of the study. It is plausible that this was because of the information campaign run by the Canadian government about a year before our initial survey. We have found little change in misbeliefs in Canada, especially relative to those of smokers in the other countries, at least up until the terms were removed. It is not clear why the effect was sustained here, it could be due to the quality of the initial communication or it could have been due to some reinforcement in general media as the issue remained relevant at least leading up to the ban.
As to why the UK level remained high post-ban, one plausible explanation is that in the UK, the 10-1-10 policy of reducing permitted yields drew smokers' attention to this information and reinforced the belief that these measures had some meaningful relationship to exposures and thus, the adverse health effects. By contrast, in Australia, the yield information was not used or promoted by health authorities in the years prior to its removal, it was rarely present on packs in the US, and it was not promoted in Canada where the information that was there is complex and hard for even experts to readily understand (it has ranges of yields provided for each of 6 constituents).
It might be significant that by the end of this study period UK and Canadian smokers were more likely to believe that tar levels are related to tar intakes than Australian and US smokers, with Australian smokers reducing in these beliefs. This was the only measure where misconceptions were not the greatest in the UK. Coupled with a much stronger belief that light taste means low tar, it would explain the tendency of UK smokers to believe that Lights are less harmful. Alternatively, it could reflect something about the way UK smokers relate to the questions.
While perceptions of harmfulness can be manipulated by elements of pack design, seemingly independent of yields (12), it is not just packaging design that affects smokers' perceptions. The tobacco manufacturers in the UK achieved the lower tar limit set by the 10-1-10 policy by increasing the percentage of filter ventilation in cigarettes, meaning that total intakes of nicotine remained similar. This study has some important strengths and weaknesses. The samples were broadly representative of smokers in the countries concerned and the survey methods were identical. However, the measures used in the ITC survey to assess false beliefs about "light" cigarettes may underestimate the prevalence of actual beliefs. Many smokers may be reluctant to admit a belief that some cigarettes are less harmful than others, even if they believe it, as many will be aware of the official position of there being no difference in harmfulness. Consistent with this, experimental studies that have presented actual examples of packs and brands with varying descriptors and have asked which was more harmful, have detected far higher levels of false beliefs that "light" brands are less harmful. (16) (17) (18) While the discrepancies seen in findings from our survey and those of experimental studies might represent something weaker than a firm conviction on behalf of consumers, it does suggest that smokers at least hold out some possibility of differential harm. This is evidence that the relatively low levels of false beliefs we found represent the tip of an iceberg. A cohort study is not the ideal method to pick up changes in knowledge, as having being asked previously may stimulate increased knowledge seeking and result in the reduction of false beliefs (as we found here).
Based on our findings, current focus by ratifying countries of the FCTC to ban only the "light" and "mild" descriptors (based on Article 11) is clearly inadequate to eliminate the false perception of lower risk of this kind of cigarettes. We are reassured that guidelines adopted by the parties on how to implement bans on terms also recommend elimination of misleading yield information. Moreover, there is a need for action to be accompanied by well-designed and adequately resourced public education to ensure the public understands the rationale for the change and the equivalent harmfulness of cigarettes, independent of how they are marketed. The key lesson for tobacco control (and for public health more generally) is that multifaceted approach is best, one that takes into account a comprehensive analysis of how the various components interact. (19) Such an analysis makes it clear that an integrated set of policy efforts need to be applied coherently, and be sustained over time, in order to effectively eliminate false beliefs, beliefs that are plausibly helping to prolong the epidemic of tobacco use.
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industry merely replaced the prohibited terms with new ones like "smooth" and "rich", and also used colour and number coding as replacements.
Sept 07-Feb 08: ITC Wave 6 data collection smoke and tar numbers on packs (n=12,684).
The vertical dotted line indicates the labelling change in Australia and Canada. 
